In vitro and in vivo intracellular liposomal delivery of antisense oligonucleotides and anticancer drug.
The specific aims of this investigation were (1) to show that conventional and PEGylated liposomes can penetrate cancer cells in vitro and in vivo; (2) to demonstrate that liposomes can be successfully used both for cytoplasmic and nuclear delivery of therapeutics, including anticancer drugs and antisense oligonucleotides; (3) to examine the specific activity of anticancer drugs and nucleotides delivered inside tumor cells by PEGylated liposomes; and (4) to confirm that simultaneous inhibition of pump and nonpump cellular resistance by liposomal ASO can substantially enhance the antitumor activity of traditional well established anticancer drugs in mice bearing xenografts of human multidrug resistant ovarian carcinoma. Experimental results show that PEGylated liposomes are capable of penetrating directly into tumor cells after systemic administration in vivo and do successfully provide cytoplasmic and nuclear delivery of encapsulated anticancer drug (doxorubicin, DOX) and antisense oligonucleotides (ASO). Encapsulation of DOX and ASO into liposomes substantially increased their specific activity. Simultaneous suppression of pump and nonpump resistance dramatically enhanced the ability of DOX for inducing apoptosis leading to higher in vitro cytotoxicity and in vivo antitumor activity.